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ABSTRACT
Background and Objectives: Laparoscopic cholecystec-
tomy can be safely performed in patients with acute chole-
cystitis. However, the rate of conversion to open chole-
cystectomy remains higher when compared with patients
with chronic cholecystitis. Preoperative clinical or labora-
tory parameters that could predict the need for conversion
may assist the surgeon in preoperative or intraoperative
decision making. This could have cost-saving implica-
tions.
Methods: A retrospective review of 46 patients undergo-
ing laparoscopic cholecystectomy for acute cholecystitis
was performed. Records were assessed for preoperative
clinical, laboratory and radiographie parameters on admis-
sion. Temperature and laboratory parameters were also
recorded prior to surgery after an initial period of hospi-
talization that included intravenous antibiotics. The effect
of admission and preoperative parameters as well as the
trend in these parameters prior to surgery upon the rate of
conversion to open cholecystectomy was assessed.
Results: Ten patients (22%) required conversion to open
cholecystectomy. Conversion was required more often in
males (43%) when compared with females (4%) (p=0.003).
Conversion rate was 30% in patients with increased wall
thickness by ultrasound compared with 12% for patients
without wall thickening (p=ns). No admission or preop-
erative laboratory values predicted conversion. The trend
in the patient's temperature (p=0.0003) and serum LDH
value (p=0.043) predicted the need for conversion to open
surgery.
Conclusions: Preoperative prediction of the need for
open cholecystectomy remains elusive. Male patients and
patients with rising temperature and LDH levels while on
intravenous antibiotics require conversion at increased fre-
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quency. However, the benefits of laparoscopic cholecys-
tectomy warrant an attempt at laparoscopic removal in
most patients with acute cholecystitis.
Key Words: Acute cholecystitis, Laparoscopic cholecys-
tectomy, Open cholecystectomy.
INTRODUCTION
Laparoscopic cholecystectomy (LC) has been accepted as
a safe and effective alternative to open cholecystectomy
(OC) for the management of chronic biliary disease.
1,
2
Advantages include a shortened hospital stay, decreased
recovery time, reduction in postoperative pain, earlier
return to full activity and an improved cosmetic result.
3,
4
Acute cholecystitis was once considered a contraindica-
tion to LC.
5,
6 This procedure is now safely applied for
this indication with no increase in morbidity or mortali-
ty.
7 However, LC performed for acute cholecystitis has
been associated with a five-fold increase in the conver-
sion rate to OC.
8 Preoperative prediction of which
patients will require conversion remains elusive.
However, an accurate means of predicting patients in
whom an attempt at LC would be fruitless has obvious
cost-saving implications.
This study was undertaken to identify preoperative fac-
tors in patients with acute cholecystitis that would pre-
dict the need for conversion to OC. This could assist the
surgeon in recognizing those patients at risk for conver-
sion and assist in making the decision to convert.
METHODS AND MATERIALS
A retrospective review of 463 patients undergoing
laparoscopic cholecystectomy between January 1, 1993
and December 31, 1996 was performed. Of these, 46
patients had a diagnosis of acute cholecystitis.
Confirmation of acute cholecystitis was based upon the
clinical findings of fever, right upper quadrant pain/ten-
derness, and an elevated white blood cell (WBC) count
in patients with supporting ultrasound or HIDA scan
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findings and pathologic findings consistent with acute
cholecystitis. This group forms the subject of this review.
Patient charts were reviewed for clinical parameters to
include age and gender. Admission data was reviewed
for temperature, length of symptoms, WBC, and liver
enzymes to include lactate dehydrogenase (LDH), aspar-
tate aminotransferase (AST), alanine aminotransferase
(ALT), gamma-glutamyl transferase (GGT), and total
bilirubin. Amylase and lipase were also recorded.
Results of imaging studies including ultrasound, CT scan,
and HIDA scan were recorded. All patients were operat-
ed on during the initial hospitalization. Antibiotic thera-
py, trends in temperature, white blood cell count and lab
parameters were recorded for the period between admis-
sion and surgery. The trend in temperature was deter-
mined by recording the maximum temperature for the 24-
hour period following admission (Tmax) and the 24-hour
period prior to surgery and recording the change. A
change in temperature of <1 degree centigrade was
recorded as unchanged. Trends in laboratory values
were also evaluated. A change in the WBC count of plus
or minus 2 x 10
3 cells per high power field was used to
define an increasing or decreasing trend, respectively.
LDH trends were determined by a change in the value of
25 IU/L. A difference of 10 IU/L for AST, ALT, amylase
and lipase was utilized in recognizing trends in those val-
ues. A change in total bilirubin was defined as plus or
minus 0.2 mg/dL from the original value.
For those patients requiring conversion to open chole-
cystectomy, length of time to conversion, reason for con-
version and complications were reviewed. Statistical
analysis was performed using chi-squared or the Fishers
exact test where appropriate for discrete variables, and
the independent T test was used for continuous variables.
Statistical significance was defined as p<0.05.
RESULTS
During the period from January 1, 1993 to December 31,
1996, there were 463 laparoscopic cholecystectomies per-
formed at Dwight D. Eisenhower Army Medical Center.
Of these, 46 (9.9%) were performed for documented
acute cholecystitis. Twenty-one patients were male and
25 were female. The average age was 54 years with a
range from 18 to 81 years. The average length of symp-
toms prior to admission was 2 days (range 1 day to 14
days). Patient temperature at admission ranged from 35.7
to 39.9 degrees centigrade with a mean of 37.1 degrees
centigrade. The average WBC count at admission was 13
with a range of 2.8 to 28. Thirty-seven patients had doc-
umented cholelithiasis, 29 patients with multiple stones
and 8 patients with a single stone. Nine patients had
acalculous cholecystitis.
Ten patients (21.7%) required conversion to open chole-
cystectomy. Adhesions were the most common reason
for aborting the laparoscopic attempt (n=6). Open
cholecystectomy was performed in two patients each for
problems with visualization of the triangle of Calot due
to edema and problems retracting a gangrenous gall-
bladder. The mean time to conversion was 68 minutes
with a range of 30 to 180 minutes. Nine of the 21
(42.9%) male patients required conversion compared to
1 of the 25 (4%) females (p=0.0027).
Conversion was required in 6 of 20 (30%) patients noted
to have sonographic evidence of wall thickness com-
pared with 2 of 16 (12.5%) patients without increased
wall thickness (p=0.257). Pericholicystic fluid was
observed on ultrasound in 10 patients, only one (10%) of
whom required conversion. This compares with conver-
sion in 8 of 27 (30%) patients without pericholicystic
fluid (p=0.393). For patients with a single stone, 2 of 8
(25%) were converted versus 7 of 29 (24%) patients with
multiple stones. For those patients with acalculous
cholecystitis, only 1 of 9 (11%) required completion with
the open procedure (p=0.688).
All patients were treated with parenteral antibiotics on
admission. Ampicillin/Sulbactam was the most com-
monly employed regimen. With the exception of gender,
no difference in the rate of conversion to OC was found
for any admission or preoperative parameters. Results of
analysis of trends in clinical and laboratory parameters
from the time of admission to surgery is shown in Table
1. Patients whose Tmax was rising prior to surgery were
converted at a higher rate than both the groups with
unchanged and decreasing Tmax, 100%, 17% and 60%,
respectively (p=0.0003). Patients whose white blood cell
counts trended upwards in the preoperative period
required conversion in 2 of 8 patients (25%) compared
with 2 of 9 (22%) and 6 of 15 (40%) patients with
unchanged WBC counts and decreasing WBC counts,
respectively (p=0.098). Lactate dehydrogenase was also
found to be predictive of conversion. In patients whose
LDH showed a rising trend, 2 of 3 (67%) required con-
version compared to conversion in 1 of 12 and 5 of 13
patients with unchanged and decreasing LDH levels,
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respectively (p=0.043). Trends for the period from
admission to operation for AST, ALT, total bilirubin, amy-
lase and lipase did not have a statistically significant
impact upon conversion rates.
There were no complications in patients who underwent
successful laparoscopic cholecystectomy. Only one
complication was identified in those patients who
required conversion. The complication was a colon lac-
eration in a patient with a time to conversion of 180 min-
utes.
DISCUSSION
The safety of LC for acute cholecystitis is well docu-
mented.
1,
2 This project was undertaken in order to iden-
tify preoperative factors that can aid the surgeon in pre-
dicting which patients will require conversion to OC.
This information could potentially avoid a "doomed"
laparoscopic attempt. It could also be used intraopera-
tively to assist the surgeon when considering whether to
persist laparoscopically.
An increased rate of conversion from laparoscopic to
open cholecystectomy with a range from 6.5% to 35%
has been previously reported.
9,1
7 Our conversion rate of
21.7% is consistent with these findings. Adhesions have
been repeatedly identified as the most common reason
for conversion.
18-2
0 In our study, 80% of the conversions
were performed due to adhesions or difficulty identifying
Table 1.
Univariate analysis of trends in clinical
and laboratory parameters.
CONVERSION RATE (%)
FACTOR
Tmax
LDH
WBC
ALT
AST
T. Bili
Amylase
Lipase
Rising
100
67
20
67
0
0
0
25
TREND
Unchanged
17
8
22
19
30
24
19
19
Decreasing
60
39
40
30
25
33
22
25
P
0.0003
0.043
0.098
0.15
0.25
0.32
0.56
0.98
the anatomy of Calot's triangle. The edema and inflam-
mation associated with acute cholecystitis is believed to
contribute to the significant amount of adhesions and
anatomical distortion seen at the time of surgery.
2
1 While
adhesions cannot be used as a preoperative predictive
factor for conversion, they can be used to indicate a need
for early conversion.
1
9
We found the conversion rate to be higher among our
male patients. This has previously been reported by
Bickel and Fired.
2
2 Patients who present with inflamed,
acute gallbladders are more likely to be male.
10,2
3 No
other admission or preoperative clinical, radiographie, or
laboratory parameter was found to be predictive of the
need to convert to OC.
Analysis of trends in temperature found that patients with
an increasing temperature prior to surgery required OC
more often. In fact, all patients with a rising temperature
required conversion. Temperature is one of the clinical
parameters associated with severe inflammation. A rising
temperature may be indicative of increasing inflamma-
tion, thus increasing the risk that LC may be unsuccess-
ful. This can be a useful clinical parameter. Identifying
those patients whose Tmax rises should alert the surgeon
that the patient is at increased risk for requiring conver-
sion to OC.
The trend in LDH was another factor identified as pre-
dictive of conversion. A rising LDH level may indicate
worsening inflammation of the hepatic substance sur-
rounding the inflamed gallbladder. Worsening inflam-
mation may be indicative of gangrenous changes in the
gallbladder or impending perforation. In these patients,
challenges exist with both dissection and retraction of
the gallbladder.
CONCLUSION
Acute cholecystitis is a risk factor for conversion to open
cholecystectomy. Conversion to OC is more often
required for male patients and in patients with a rising
temperature and LDH. These factors, in combination
with intraoperative findings of adhesions, edema and
inflammation, may assist the surgeon with the decision to
convert earlier. This may reduce the risk of morbidity
and mortality and save operating room time and
resources. While the results of this study may be used to
guide the surgeon in the decision to convert early, the
benefits of LC warrant an attempt at LC in most patients.
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Conversion should not be viewed as a failure or compli-
cation but rather as a way to protect our patients by pre-
venting potential complications.
References:
1. Bass EB, Pitt HA, Lillemore KD. Cost-effectiveness of laparo-
scopic cholecystectomy versus open cholecystectomy. Am J
Surg. 1993;165:466-471.
2. National Institutes of Health: Consensus development con-
ference statement on gallstones and laparoscopic cholecystecto-
my. Am J Surg. 1993;165:390-398.
3. Buanes T, Mjaland O. Complications in laparoscopic and
open cholecystectomy: a prospective comparative trial. Surg
Laparosc Endosc. 1996;6:266-272.
4. Paulino-Netto A. A review of 391 selected open cholecys-
tectomies for comparison with laparoscopic cholecystectomy.
Am J Surg. 1993;166:71-73.
5. Schirmer BD, Edge SB, Dix J, Hyser MJ, Hanks JB, Jones RS.
Laparoscopic cholecystectomy. Treatment of choice for sympto-
matic cholecystitis. Ann Surg. 1991;213:665-676.
6. Cuscheiri A, Berci G, McSherry CK. Laparoscopic cholecys-
tectomy. Am J Surg. 1990;159:273.
7. Gadacz TR, Talamini MA. Traditional versus laparoscopic
cholecystectomy. Am J Surg. 1991;161:336-338.
8. Frazee RC, Roberts JW, Symmonds R, et al. What are the
contraindications for laparoscopic cholecystectomy? Am J Surg.
1992;164:491-495.
9. Rattner DW, Ferguson C, Warshaw AL. Factors associated
with successful laparoscopic cholecystectomy for acute cholecys-
titis. Ann Surg. 1993;217:233-236.
10. Kum CK, Goh PMY, Isaac JR, Tekant Y, Ngoi SS.
Laparoscopic cholecystectomy for acute cholecystitis. Er J Surg.
1994;81:1651-1654.
11. Zucker KA, Flowers JL, Bailey RW, Graham SM, Buell J,
Imbemo AL. Laparoscopic management of acute cholecystitis.
Am J Surg. 1993;165:508-514.
12. Miller RE, Kimmelstiel FM. Laparoscopic cholecystectomy
for acute cholecystitis. Surg Endosc. 1993;7:296-299.
13. Wiesen SM, Unger SW, Barkin JS, Edelman DS, Scott JS,
Unger HM. Laparoscopic cholecystectomy: the procedure of
choice for acute cholecystitis. Am J Gastroenterol. 1993;88:334-
337.
14. Cox MR, Wilson TG, Luck AJ, Jeans PL, Padbury RT, Toouli
J. Laparoscopic cholecystectomy for acute inflammation of the
gallbladder. Am Surgeon. 1993;218:630-634.
15. Wilson RG, Macintyre IM, Nixon SJ, Saunders JH, Varma JS,
King PM. Laparoscopic cholecystectomy as a safe and effective
treatment for severe acute cholecystitis. BMJ. 1992;305:394-396.
16. Unger SW, Rosenbaum G, Unger HM, Edelman DS. A com-
parison of laparoscopic and open treatment of acute cholecysti-
tis. Surg Endosc. 1993;7:408-411.
17. Lo CM, Liu CL, Lai ECS, Fan St, Wong J. Early versus delayed
laparoscopic cholecystectomy for treatment of acute cholecysti-
tis. Ann Surg. 1996;223:37-42.
18. Lujan JA, Parrilla P, Robles R, et al. Laparoscopic cholecys-
tectomy in the treatment of acute cholecystitis. JACS.
1995;181:75-77.
19. Liu CL, Fan ST, Lai ECS, Lo CM, Chu KM. Factors affecting
conversion of laparoscopic cholecystectomy to open surgery.
Arch Surg. 1996;131:98-101.
20. Garber SM, Korman J, Cosgrove JM, Cohen JR. Early laparo-
scopic cholecystectomy for acute cholecystitis. Surg Endosc.
1997;11:347-350.
21. Bakr AAM, Khalil ME, Esmat GE. Acute cholecystitis is an
indication for laparoscopic cholecystectomy: a prospective
study. JSLS. 1997;1:119-123.
22. Fried GM, Barkun JS, Sigman HH, et al. Factors determin-
ing conversion to laparotomy in patients undergoing laparo-
scopic cholecystectomy. Am J Surg. 1994;167:35-41.
23. Russell JC, Walsh SJ, Reed-Fourquet L, Mattie A, Lynch J.
Symptomatic cholelithiasis: a different disease in men? Ann
Surg. 1998-227:195-200.
130 JSLS (1999)3:127-130